Edward Henry Embley, in whose honour this sixteenth oration is given, was a most remarkable medical practitioner. The bald statement of his life and work conveys nothing of his achievements. Born in 1861 he graduated in medicine in 1889, published three papers on chloroform toxicity in 1902, retired from practice in 1921 and died three years later in 1924 at the age of 63.
Dr. Noel Cass in his recently published fiftenth Embley Memorial Lecture dealt with Embley's career in considerable detail, and highlighted the major pharmacological events which have marked our relatively rapid progress from single agent anaesthesia to the polypharmaceutic balanced anaesthetics of today.1 A major contribution to the advance of anaesthesia as a science has been made by the physicians, surgeons and anaesthetists who have elucidated human physiology which Embley and his contemporaries had no access to. Sophisticated technology has allowed us to pry into the functioning human body in a way which they would never have imagined was possible.
Other eminent speakers in honouring Embley have sketched for us various aspects of his career and times which have influenced anaesthetic practice. 2 ,3,4 Dr. Noel Cass drew our attention to more recent advances which Embley had no knowledge of and no opportunity to use. He mentioned specifically the controlled clinical trial, the diversity of experimental methods and the remarkable advances in analytical techniques which we now *Deli\cfl"d at a meeting of the Victorian Branch of the Au~tralian ,"v1cdical A..,)ociation on Augmt 8, 1979 , at the \'h:dil'al Society Hall, Melbourne. At several scientific meetings recently I have observed that the very mention of computers brings a glassy stare to the faces of 83 per cent of the audience; closer analysis and questioning reveals that eight per cent pick their noses, seven per cent go through their pockets looking for something to read, 95 per cent wish they had stayed in the bar and approximately 3.2 per cent of the audience show interest.
The interest of the audience can be heightened dramatically by mentioning billing of patients, improved cash flows and lower bad debt rates. But this unhealthy interest can be very effectively dealt with by then mentioning hardware and software, disc drives and data bases, bits and bytes, ROM's and RAM's, cobol and algol, and central and peripheral processors.
Indeed, why mention computers and clinical signs in the same breath or even suggest that they may in some strange sort of way be alternatives? Do I seriously suggest that computers are something which we should be thinking about?
Embley, by his writings, shows that he and I differ dramatically in our attitudes to innovation. I am an ardent admirer of Sir John Bloomfield, not a physician or even an anaesthetist, but formerly Inspector-General of Artillery. His handling of innovations is a technique I have found invaluable in controlling and suppressing threatening new thoughts and ideas, and registrars who think they have novel approaches to old problems.t
Unfortunately the computer salesmen tend to be so pushy that I find even Sir John Bloomfield's techniques ineffective. A salesman has even managed to get himself on to the front cover of a recent issue of the AMA Gazette. 6 Look at the poor doctor. He has his free incomprehensible literature under his arm and a smart salesman showing him the company's pride and joy. However, his mind is in a whirl and he doesn't know whether to laugh or cry, nod or shake his head. This doctor is certainly not going to ask questions because that will immediately reveal to the salesman that he, the doctor, highly thought of by his peers, loved by his patients and respected by his students, doesn't know the first thing about computers. Able to talk knowledgeably about medicine and politics, wine and theatres, OPera and horse racing, he is, in this field, a total ignoramus.
The explosive growth of the computer industry will lead to this scene being repeated throughout the country, many times in the next few years. Do we as doctors have the knowledge and skills to handle these developments? I don't believe we have. How can this deplorable state of affairs have arisen; what can be done about it? I will consider these matters in a moment. Now to the clinical signs. As an examiner in the Faculty Final Examination I frequently hear physician and anaesthetist examiners bemoaning the fact that, in their opinion, registrars presenting at the examination often appear unable to elicit simple physical signs in the patients presented to them. Personal observation suggests that in some cases this is so, but I wonder whether these candidates are smarter than we think they are. I wonder whether they are in fact one step ahead of the examiners in anticipating a coming computer revolution in which the doctor, and particularly the anaesthetist, won't need to personally elicit physical signs? Do they see that in the near future computers will be eliciting signs of importance to the anaesthetist, reporting them and even acting upon them? Of course they don't. These fanciful imaginings and ridiculous suggestions about computers are just excuses for people who have not taken the trouble and time to learn how to examine patients.
"In my day", said the examiner, "80 per cent of the information gained from a patient came by listening, feeling and looking. Now they get it too easy", he snorted. "They have automated FBE's and electrolytes, organ scans with ultrasound, CAT scanners, computerised cardiac catheter labs and computerised ECG recording and heaven knows what." "Excuse me, Sir", said the student, "all those things you mentioned tell us far more about our patients than you ever knew and everyone of those investigating systems is computer or micro-processor controlled."
The components have already edged their way in between us and our patients, they are already providing us with reports and comments about their findings and it is true that today's registrar is being helped by computers and it is also probably true that his apparent inability to elicit physical signs by looking, feeling and listening is due to the increasing interposition of computers between him and the patient and their provision of information which he cannot obtain clinically.
If, as I suggest, computers have come between the doctor and the patient, what needs to be done about it? There are two possible answers. "Let's teach them proper clinical examination and forget about this computer nonsense", or "How will computers continue to change the practice of anaesthesia?" I must pursue the second question. My reason for this is that I believe we are at the threshold of a revolution the like of which has never swept through medicine before.
Vaccination and asepsis, antibiotics and anaesthetics all revolutionised medicine at the time of their introduction, but left patient management in the hands of the doctor. The new revolution threatens even that privilege and responsibility. Alarmist and sensational? Not at all.
The law, religion and medicine for at least 200 years have provided the spine and skeleton of our society. The lawyer managed problems arising between man and man. The religious managed problems arising between man and God and the doctor managed problems between man and his environment. Today these problems are dealt with by government departments and statutory bodies, by boards and commissions, by clerks and bureaucrats, and those who control our society now are a new breed, the collectors and controllers of information.
Their task is made supremely easy by the computers with which they equip themselves. The government pharmaceutical experts know your prescribing habits, the Health Department knows your practice characteristics, probably better than you do, the tax man knows your financial dealings in detail and the credit bureaux know you have nearly reached your limit. The information collectors and controllers, through their computers, have you at their fingertips.
It is past time that doctors, all doctors, took an active interest in computer applications and developed the skills and initiatives necessary for their survival as a profession.
So much for the computer in society. What of its role in medicine? "Any sufficiently advanced technology is indistinguishable from magic."7 To far too many doctors computers perform incomprehensible magic.
Let us briefly review what computers can and cannot do and perhaps cut them down to size, dispelling the magic. Some basic facts are:
1. Garbage in gives garbage out. However we must realise that a computer does not, by itself, solve problems. It merely follows carefully defined computational procedures which have been specified for it. Neither does the computer relieve its user of the responsibility for careful planning of the work to be done; on the other hand being less forgiving and tolerant than the human operator the planning must be done even more carefully when a computer is used. Speed and accuracy far exceeding its master's skills are balanced by a total inability to know how to proceed or what to do with the results once computation is finished. The user must still develop a full understanding of the problem he is attempting to solve.
Here we have an indirect benefit of computer use. The development of a computer application means that the user must refine and define his own understanding of the problem to a degree possibly never previously attempted.
It is in this sphere that it is clear that Embley would have excelled. His success in establishing the actions of chloroform was due to his analysis of the problem as it was presented to him. He assessed the data available, decided what additional data was required and in a thorough and systematic way set out to obtain it. Having obtained all the information he required his conclusions became self evidenta superb example of system analysis for the computer user of today to follow. Embley, I believe, would have loved the discipline which computerisation forces on us today.
What have people achieved? Here briefly are four examples to illustrate what an appropriate mix of ideas, money and opportunity can do.
Noel Cass, in his address, alluded to Professor Doug Lampard and his colleagues at Monash University. Their work has been highly successful at many levels. Major interface problems have been overcome. Precise, even delicately controlled computerised anaesthesia has been produced, but the greatest achievement of all has probably been the use of computer techniques to achieve in Noel Cass's words "a reproducible set of standard conditions in which the response to drugs can be observed, leading to a high degree of reliability in the experimental results."l As a second example Robicsek and his coworkers in Charlotte, North Carolina, have written a paper entitled "Computer based intensive care of patients following cardiovascular surgery". 8 In it they describe a computer system connected to the patient which: 1. Collects data directly, 2. Collects data via nursing and medical staff, 3. Provides charted, summarised reports of all recorded parameters over specified periods and at specified intervals, 4. Offers "hard" and "soft" therapeutic advice, 5. Controls infusion rates of intravenous fluids. Data collected directly includes the ECG, heart rate and respiratory rate information, arterial, systolic, diastolic and mean pressures, right and left atrial pressures, temperature, chest drainage volumes and urine output, and cardiac output. Data collected indirectly via nursing and medical staff consists of biochemical and haematological results, clinical comments and X-ray and ECG findings.
At appropriate intervals hard advice is offered. This comprises instructions to the nurse regarding the management of the patient's condition and the computer may say, for example, "Give aspirin, 300 mg rectally now". On the other hand soft therapeutic advice involves recommendations to the physician; for example "Consider giving digoxin 0.25 mg intravenously now". If pressed by the clinician for its reasons the computer will summarise the points which have led to it recommending this treatment. Finally the regular assessment of urine output and chest drainage together with haemoglobin measurements allows the computer to infuse fluids at an appropriate rate and to order crossmatching of blood. It then controls its infusion. A comparison of a number of parameters of patient treatment and welfare before and after introduction of the computer in over 700 patients shows that bed stay was reduced by three days, blood transfusion was reduced by 10 per cent, major post-operative complications were reduced by 10 per cent and the time spent at the bedside by the medical staff increased by 15 per cent following the introduction of the computer. Nursing staff reactions to the computerised patient management are described as favourable.
In relation to patient interrogation a number of reports have now been published and as an example I would refer to that by R. W. Lucas and colleagues from the Southern General Hospital, Glasgow. 9 Lucas developed a programme for interrogating patients suffering from dyspepsia and a careful assessment shows that the computer's history-taking accuracy was comparable to that of a specialist physician and far exceeded that of a resident medical officer and registrar. In the case of questioning of patients regarding alcohol intake the information obtained by the computer appeared to be more reliable than information obtained by human questioners. Even the most skilled physician probably blanches when told that the patient is consuming a bottle of gin and half a bottle of methylated spirits per day whereas the computer continues on unimpressed.
Finally I must mention our own data management project in which records of all anaesthetics conducted at the Royal Women's Hospital are computerised, and registrars, staff anaesthetists and visiting staff are provided with detailed reports on their anaesthetic practice. There has been a significant improvement in the recording of anaesthetic data since the introduction of the system and the provision of adequate feedback.
The examples which I have quoted illustrate four useful applications of computers. One case of total control, in the second, complex patient management, in the third, patient interrogation and in the fourth, data management.
The North Carolina experiment in particular raises a whole new question. When a surgeon instructs his pupil in surgical techniques the skills being taught cannot be reproduced except by the pupil who first interprets and adapts and then reproduces what he is taught. The surgeon's personal skills are lost when he retires or dies.
The same applies to anaesthetics, but no longer to the diagnostic skills of the physician. I f the physician is prepared to take the time to define every step of his diagnostic process it is possible to write a programme which will faithfully reproduce that physician's diagnostic skill. In many centres throughout the world groups of doctors are defining diagnostic decision-making with a precision never before considered and the results are being converted to diagnostic programmes which carry out the physicians' diagnostic process and enshrine on magnetic tape or disc their diagnostic skills forever.
There are some things which computers cannot do and we must recognise these, for certain patients have great need of these skills. Computers cannot read non-verbal information. They cannot "understand" and finally they cannot offer sympathy.
There is a desperate urgency for doctors to understand computers and their applications, to intelligently resist the seductive wiles of the salesmen and to make wise decisions when patient management can be improved by the use of computers. For too long we have neglected to teach our students the principles of computer applications and the present-day anaesthetists and registrars must be taught because they will be the implementers of the new technologies.
The basic principles are simple. We must define our objectives and then write the specific output which is required. After determining the input necessary to give that output we consult an expert to help us in the conversion of those objectives to programmes.
In 20 years' time we will be using monitors in theatre and in the ward which display patient and equipment parameters in colour, with digital displays, trend descriptions, spoken warnings and recommendations as to action to be taken. The patient's operation and anaesthetic details will be stored on computer and each doctor will have access to summaries of his workload, techniques and complications.
All educated people should have an awareness of the place of computers and their uses as they have an awareness of the potential of books and libraries. We must cease to think of them as "magic" and recognise them as versatile, complex tools which demand a disciplined approach from those who use them. We must follow Embley's example as demonstrated in his investigation of chloroform. We must blend our computeracquired information and our personally acquired signs to provide the best possible analysis of the patient's condition.
At the beginning of this oration I mentioned the bald facts regarding Embley's life and career. I have endeavoured to present our present-day problems through the eyes of Embley as revealed in his detailed and methodical writings.
But in conclusion I present to you the text of the plaque which stands in this building and which reads "In memory of Edward Henry Embley, MD whose researches on the causation of death during administration of chloroform and similar agents have enriched materially the theory and practice of anaesthesia and benefited not only his profession but mankind. This tablet has been erected as a tribute of appreciation of his courage, and skill as an investigator, and of his noble simplicity of character. Born 1861, died 1924."
